Marine protected areas (MPAs) are powerful management tools used worldwide for conserving marine species and habitats. Yet, many MPAs fail to achieve their management objectives because of shortfalls in understanding the level of legitimacy stakeholders afford to an MPA. Legitimacy refers to the ability of a political action, in this case an MPA, to be perceived as right and just by the various people who are involved, interested, and/or affected by it. Using responses from key stakeholders and managers at two coastal MPAs in Atlantic Canada, this study examined the importance of various factors shaping perceptions of MPA effectiveness and the role of legitimacy in influencing those perceptions. Results indicate that most indicators of legitimacy are important to stakeholders for MPA effectiveness. Specifically, there was consensus across case studies on the importance of community leadership and the establishment of trust in determining the level of legitimacy afforded to MPAs. However key differences in perceptions were evident from stakeholders both between and within groups, and between stakeholders and MPA managers. A novel legitimacy framework and a stakeholder-vetted suite of indicators for legitimacy are presented and recommended for use by MPA managers in assessing the legitimacy of coastal MPAs, before, during and after MPA designation. The results provide an increased understanding of stakeholders' perceptions of legitimacy, giving managers key additional information needed to establish effective MPAs in the future.
Introduction
In the face of growing marine biodiversity loss, the need for increased protection of the oceans has become a priority issue for marine managers (Agardy et al., 2003; Wenzel et al., 2016; Worm et al., 2006) . In response, marine protected areas (MPAs) have become one of the most powerful marine management tools used worldwide for conserving species and habitats, maintaining ecosystem functioning, and ensuring sustainable use of marine resources (Agardy et al., 2011; Bennett and Dearden, 2014; Mascia, 2003) . From increasing the reproductive potential of great scallops (Pecten maximus) by 13-fold in the Irish Sea, to successfully preventing any further population decline of northern bottlenose whales (Hyperoodon ampyllatus) off Nova Scotia, Canada, the conservation successes from MPAs have not gone unnoticed (Agardy et al., 2003; Beukers-Stewart et al., 2005; O'Brien and Whitehead, 2013) .
Despite examples of their proven potential, the question of how truly effective MPAs are has continually challenged marine managers and scientists (Anglo-Valdes and Hatcher, 2010) . Many MPAs worldwide have been characterized as 'paper parks', legally designated but do little for conservation (Jameson et al., 2002) . In fact, it has been estimated that only 31% of MPAs globally are effective, with the majority failing to achieve their stated management goals and objectives (Kelleher et al., 1995; Pomeroy et al., 2005) . This has been partially attributed to an inadequate consideration of the social dimension associated with MPA designation and implementation (Abescasis et al., 2013; Carcamo et al., 2014; Jentoft et al., 2012; Voyer et al., 2012) . However, because MPAs are considered linked social-ecological systems that have the potential to affect a wide range of stakeholders (Carcamo et al., 2014) , it is becoming widely recognized that an MPA's success depends heavily upon its ability to acquire a significant level of acceptance and support -or 'legitimacy' -from these stakeholders (Hard et al., 2012; Hoelting et al., 2013) . This is supported by research undertaken by Kelly et al. (2017) who used keyword searches and content analysis to evaluate the link between social acceptance and social license in marine conservation success. As noted from their analysis of some 26 papers on marine conservation and MPAs spanning 1999-2016; "whilst social acceptance is critical in determining MPA success it remains a poorly explored area of research." (Kelly et al.; p.24) .
By exploring how and to what extent indicators of legitimacy reflect stakeholders' perceptions of MPA effectiveness at two MPAs in Atlantic Canada, this paper provides guidance on how to better recognize, obtain, and measure legitimacy as an important component of an MPA's effectiveness. It first provides an overview of Canada's efforts at protecting the marine environment and the concept of effectiveness as informed by assessing legitimacy as a key indicator. This is followed by a discussion of the findings of two case studies leading to the development of a novel legitimacy framework based on a stakeholder-vetted suite of indicators for use before, during and after MPA designation. The paper concludes with recommendations aimed at improving MPA effectiveness. Given the likely pressures to achieve the 2020 Aichi global 10% target for marine protected areas that has been endorsed by member states under the Convention of Biological Diversity and the United Nations 2030 Agenda for Sustainable Development (UNEP, 2010; United Nations, 2015) , it is argued that without this knowledge, decision makers in Canada and elsewhere run the risk of establishing MPAs that are ineffective due to a lack of legitimacy, resulting in more 'paper parks'.
Canada's efforts at MPAs
Marine protected areas are defined as geographical ocean spaces that are recognized and managed through legal or other effective means with the intent to conserve nature over the long-term, taking into account the maintenance of ecosystem services and cultural values (Day et al., 2012; Dudley et al., 2010) .
Despite its long coastline and large ocean territory, Canada's system of MPAs remains inadequate at just under 1% relative to other developed countries such as Australia, the United States and Russia (DFO, 2016a; Gardner et al., 2008; UNEP-WCMC, 2015) . This is despite the availability of legislative capacity for the development of MPAs in Canada and the authority being granted to three federal agencies, Department of Fisheries and Oceans (DFO), Parks Canada (PC) and Environment and Climate Change Canada (ECCC), as well as provincially.
For DFO, legislative authority came about in 1996, through the passing of Canada's Oceans Act. Under Section 35(2), the Minister of DFO is given sole responsibility for leading the development and implementation of a national system of marine protected areas on behalf of the Government of Canada. The first marine protected area designated by DFO (Endeavour Hydrothermal Vents MPA), was designated on Canada's Pacific coast in (DFO, 2016b ) by ECCC as National Wildlife Areas and/or Migratory Bird Sanctuaries. The remaining 18% of marine protected areas are provincially designated (ECCC, 2017) . However, consensus on their accepted effectiveness among the diversity of stakeholders remains unresolved.
Linking MPA effectiveness to legitimacy
Despite the growing evidence of the conservation potential of MPAs and the global consensus on their use as marine management tools, a major concern that exists among MPA managers, scientists, academics and resource users is exactly how effective marine protected areas are (Anglo-Valdes and Hatcher, 2010; Chuenpagdee et al., 2013; Jameson et al., 2002; Kelleher et al., 1995; Pomeroy et al., 2005; Selig and Bruno, 2010) . As a result, determining the effectiveness of an MPA, defined as the degree to which the management actions at an MPA are achieving the goals and objectives initially laid out for the MPA is of growing importance, particularly given the constraints MPAs place on human use of the areas (Bennet and Dearden, 2014; Garcia Rodriguez and Fanning, 2017; Himes, 2007; Pomeroy et al., 2005) . Factors accounting for the failure of MPAs include: poor planning and design, insufficient finances, inadequate staff, lack of scientific knowledge, poor decision-making, and/or lack of political support (Agardy et al., 2003; Bennett and Dearden, 2014) . While recognizing that each MPA will have context-specific characteristics influencing its effectiveness, three generic components have been discussed in the literature as essential for assessing effectiveness, namely: biological/ecological conservation, socio-economic considerations, and legitimacy (Bennet and Dearden, 2014; Charles and Wilson, 2009; Hard et al., 2012; Hoelting et al., 2013) . Among these, understanding the role of legitimacy has been given limited attention (Christie, 2003; Jentoft et al., 2012; Kelly et al., 2017) .
Understanding legitimacy
Used in the context of this paper, legitimacy refers to the ability of a political action to be perceived as right and just by the various people who are involved, interested, and/or affected by it (Biermann and Gupta, 2011; Carcamo et al., 2014; Mees et al., 2014) . Ultimately, the level of legitimacy afforded by stakeholders towards an MPA influences the degree to which the stakeholders are satisfied with the MPA, comply with its regulations and management decisions, and overall perceive it as an effective initiative (Jentoft et al., 2012; Rantala, 2012) . This has led to the assumption that if an MPA is not legitimate, it will likely not be effective at achieving its management objectives, as it will lack stakeholder compliance, buy-in, and acceptance (Hard et al., 2012; Hoelting et al., 2013) . This emerging idea of MPA legitimacy has been enhanced by the work of governance and political science scholars as understanding the shift from government-controlled decision making to a more distributed or network form of governance became an important area of research (Biermann and Gupta, 2011) . Three distinct components have been identified as necessary to the overall understanding of legitimacy, namely input, throughput and output legitimacy (Bennett and Dearden, 2014; Mees et al., 2014; Rantala, 2012) .
Input Legitimacy relates to the extent stakeholders are included at the planning and design phase of the MPA and is gained through the use of inclusive and equitable processes at this stage of decision-making. Specifically, input legitimacy indicators measure the scale and the methods by which stakeholders are engaged prior to the official designation of the MPA. Examples of input indicators include Inclusiveness of Stakeholders, Stakeholder Exposure to Science of the MPA, Capacity of Management Body, and Attention to Displacement.
Throughput Legitimacy refers to the quality of the rules and procedures for decision-making throughout the lifetime of the MPA, specifically relating to the practices used to manage an MPA once it has been officially designated. Examples of throughput indicators include Accountability of Managers, Existence of Planned Activities, Level of Enforcement, and Cooperation Among Government.
Output Legitimacy considers the perception by stakeholders that the MPA has achieved its goals and their acceptance of the governance process. This category includes indicators such as Biological/Ecological Benefits, Environmental Awareness, Economic Benefits and Information Availability and Accessibility.
Despite increasing research aimed at promoting the significance of legitimacy as a key component of MPA effectiveness, it often remains a struggle for managers to accurately understand what stakeholders' expectations are for an MPA and the key factors influencing whether or not they will afford it legitimacy and perceive it as effective (Rossiter and Levine, 2014) . Furthermore, it is unknown whether the suite of indicators for legitimacy as defined in the literature actually matters to stakeholders, or the extent to which they shape stakeholders' perceptions on the effectiveness of a particular MPA.
Methodology
Two MPAs in Atlantic Canada were selected as case studies for comparative analysis: Musquash Estuary MPA in New Brunswick, and Basin Head MPA in Prince Edward Island. Site selection was limited to coastal near-shore MPAs with an associated stakeholder community, had been established for approximately 10 years, and had clearly defined goals at the onset of designation, making them suitable to assess MPA effectiveness. These MPAs were designated by DFO under the Oceans Act.
Semi-structured interviews were conducted with stakeholders during site visits in July and August of 2016 to solicit information regarding (i) their perceptions of each MPA's effectiveness; (ii) the level of legitimacy they afforded it; and (iii) the importance of a listing of indicators from the literature for assessing MPA legitimacy (Table A1 in Appendix A). Interviews were conducted privately in-person or via telephone for approximately 60 min in length. Individuals were identified and recruited with assistance from the MPA site managers, and then via snow-ball sampling among participants (Atkinson and Flint, 2011) . Participants were selected from all key stakeholder groups existing at each MPA to ensure all groups were represented ( Table 1) . For this research, the term "stakeholder" refers to any individual/group involved in, associated with, or affected by the MPA, including provincial/federal government and First Nations representatives. Two categories of stakeholders were identified. The term "primary stakeholder" refers to a stakeholder with direct cultural and emotional ties to an MPA, such as community members, or members of local organizations. In contrast, the term "secondary stakeholder" refers to the stakeholders who are only involved with the MPA due to their occupation, such as large NGOs, government representatives, and scientists. A sample size of 13 participants at each site is considered adequate given the extremely small and rural nature of each community, and the qualitative nature of this study. However, given the small sample size, the opinions expressed in this study are those of individual participants and cannot be extrapolated to represent the perspective of the overall stakeholder group. Participants ranged in age from mid-20's to retired, as well as in their level of involvement with the MPA. Data was analyzed by hand using qualitative content analysis techniques within Microsoft Excel spreadsheets. All procedures involving human participants in this study were in accordance with the ethical standards of the institutional and national research committees.
Musquash estuary MPA case study
Musquash MPA is a small, coastal MPA located in the Bay of Fundy, in New Brunswick, Canada ( Fig. 1 The estuary is highly productive, supporting a diversity of fish, invertebrates, marine plants and birds (Singh et al., 2000) . The estuary's relatively large size, as well as its undisturbed and ecologically-intact condition makes it extremely unique compared to other estuaries in the Bay of Fundy; 85% of which have already been degraded by anthropogenic activities (DFO, 2008) . The Musquash estuary has been predominately quiet and undisturbed, with no industrial or tourist activity existing and very limited and irregular commercial and recreational fishing occurring within the area. While there is evidence of historical First Nations use, their presence today is virtually absent (DFO, 2008) . In 1998, a provincial-level NGO, the Conservation Council of New Brunswick, along with the support they garnered from a local fishing association (the Fundy North Fishermen's Association) and local community members, nominated Musquash estuary to DFO as a candidate MPA. Eight years later, the estuary and associated salt marsh became one of Canada's first Oceans Act MPAs. The conservation objectives for Musquash MPA are to ensure no reduction or human-caused modification in productivity, biodiversity, or habitat, by dividing the estuary into three management zones ( Fig Musquash MPA is managed by a group of site managers from DFO's Oceans and Coastal Management Division in Dartmouth, Nova Scotia, in collaboration with the Musquash Advisory Committee (MAC) (DFO, 2008) . Members of the MAC represent community members, NGOs, scientists, government, and local community groups that have an interest in the MPA. While DFO is the leading body responsible for the MPA's management, the role of the MAC is to provide local knowledge, experience, and input on management issues (DFO, 2008) . Day-to-day management of Musquash is in accordance with the Musquash Estuary MPA Management Plan, prepared by DFO in consultation with the MAC, the Government of New Brunswick and other local partners (DFO, 2008) . The MAC meets twice a year to facilitate regular communication between site managers, stakeholders and other local authorities regarding the MPA's management, updates, stakeholder questions or concerns, and future steps.
Stakeholder perceptions on MPA effectiveness
All 13 participants indicated that in general, MPAs are valuable and necessary tools for ocean conservation. However, almost all participants indicated that whether MPAs are effective in practice depends on if they are designed and implemented correctly. Approximately half of the participants stated that an MPA's size was a primary factor influencing its effectiveness. Most participants who were representatives of NGO groups also suggested that the stringency of the regulations was a key determinant of MPA effectiveness, while scientists perceived MPA effectiveness as being dependent upon how tangible and measurable the conservation objectives are. Further, participants in management indicated that other management tools may be more effective in some cases.
Regarding the perceived effectiveness of Musquash MPA, most stakeholders, particularly community members, government representatives, and MPA managers perceived Musquash as effective. In contrast, scientists indicated that the MPA's small size and its lack of uniqueness/diversity in its marine component negatively influenced their perceptions on its effectiveness. Participants from three of the four NGOs interviewed also indicated that Musquash's lack of ecological significance and the leniency in its regulations, as demonstrated by the scallop drag zone within the MPA, negatively influenced their perceptions on its effectiveness. Despite these factors, all participants concluded that Musquash MPA was a worthwhile designation, and that it is an effective MPA overall.
Stakeholder perceptions on legitimacy
All participants noted that community pressure was the main reason DFO designated Musquash MPA. They also all indicated they support Musquash, considered it legitimate and perceived it as having broad stakeholder acceptance and support. When asked if they thought DFO worked diligently to acquire legitimacy from the stakeholders, most participants who were involved at the initial planning phase of the MPA (10 of 13 participants), including managers, indicated that DFO did little to establish stakeholder acceptance and support. Rather, it was the key community leaders who were central to encouraging stakeholders to provide the legitimacy necessary for the MPA. However, most stakeholders acknowledged that DFO did help to maintain this legitimacy over time. Specifically, 10 out of the 13 participants indicated that the creation of an MPA advisory committee was a vital action by DFO, allowing for continued engagement, knowledge sharing, and a platform to address their concerns. Further, DFO's recent investments in ecological monitoring were viewed as contributing to its ongoing level of legitimacy among most stakeholders. Three additional factors suggested by participants as contributing to Musquash's legitimacy were 1) DFO's ability to consider trade-offs, such as allowing a scallop drag zone within the MPA, 2) DFO's use of public policing as a means of enforcement, and 3) DFO's extensive efforts to publicize the MPA.
In contrast, seven out of 13 participants indicated the long timeframe (eight years) associated with the establishment of the MPA as negatively impacting the level of legitimacy granted, as it suggested a lack of commitment by the department to designating Musquash as an MPA.
Community stakeholders indicated that the continual shifting of DFO staff and political priorities, as well as changes in government, drastically reduced their willingness to grant a high level of legitimacy to the department with respect to the MPA. Two other factors affecting legitimacy were identified. These were the location of the management staff at DFO Maritimes headquarters in Halifax, Nova Scotia, over four hundred kilometers driving distance away from the MPA, and the perceived lack of economic benefits accruing as a result of the MPA, specifically in the form of ecotourism development. In contrast, MPA managers expressed that there was nothing DFO did to negatively impact stakeholders' opinions, other than the lengthy timeline it took to designate the site. However, managers indicated that over the past 10 years they have learnt how to better govern the site, potentially leading to an improvement in its legitimacy. 
Stakeholder assessment of importance of legitimacy indicators
There was consensus among all participants on the level of importance of 33 of the 41 indicators listed in Table A1 in Appendix A. All participants agreed that 32 of these indicators (78%) were important for measuring MPA legitimacy, with 10 of these being considered the most important indicators, ranked as priority indicators as shown in Table 2 . These priority indicators were drawn from among the three categories of legitimacy indicators: five indicators for assessing input legitimacy (Inclusiveness, Information Dissemination, Exposure to Science, (Fig. 3) .
Basin head MPA case study
Basin Head is a small, coastal MPA located on the eastern tip of Prince Edward Island, Canada, designated in 2005 under the Oceans Act by DFO's Gulf Region (Fig. 4) . Basin Head MPA totals 22.77 km 2 , comprising a 0.6 km 2 shallow estuarine lagoon, and a larger outer coastal marine area (DFO, 2009). The Basin Head ecosystem is a narrow sensitive estuary supporting a diversity of marine life. Most notably is a unique strain of Irish moss (Chondrus crispus); a marine plant that is found nowhere else on Earth (DFO, 2009). The lands surrounding the lagoon are exceptionally rural with no industrial or commercial development and little residential development, consisting instead of agricultural farms and forested lands. Historically, the Basin Head watershed has been culturally and ecologically important to community members, including the indigenous Mi'kmaq First Nations, particularly for small-scale fishing from a local harbour. However, commercial and recreational fishing is very limited today, and Basin Head has become a popular local and tourist destination comprising the famous "Singing Sands" beach and the Basin Head Fisheries Museum (DFO, 2009; Garrett, n.d.).
In 1999, a local conservation group, the Basin Head Lagoon 
Stakeholder perceptions on MPA effectiveness
Ten out of 13 participants, all residents in the local community, indicated that in general, MPAs are valuable and effective tools for ocean conservation. In contrast, the remaining participants representing managers and government questioned whether MPAs were effective tools in practice. They noted an MPA's size, as well as its ability to enhance the environmental integrity of the larger marine ecosystem as two factors affecting MPA effectiveness. They also questioned the ability of MPAs to be effective in responding to global external threats such as climate change. Fig.3 . Contrasting opinions between stakeholders at Musquash MPA on the level of importance of eight legitimacy indicators, where 1 = not at all important; 2 = slightly important; 3 = important; 4 = very important; 5 = extremely important. Note: For stakeholder groups where participants expressed mixed opinions on the importance of an indicator, the average value was plotted.
Specifically for Basin Head MPA, there were contrasting opinions on its perceived effectiveness. Approximately half of the participants, including the MPA managers, cited the continuing decline of the moss and questioned the value in continuing to regulate the area as an MPA. In contrast, scientists noted the MPA's role in decelerating the extinction of the moss. While community members acknowledged the ineffectiveness of the MPA in protecting the moss, they attributed many benefits gained, including research, education, and national attention. Regardless of these factors, all 13 participants indicated that it was still worth designating Basin Head as an MPA.
Stakeholder perceptions on MPA legitimacy
All participants supported Basin Head MPA, afforded it legitimacy and perceived it as having broad stakeholder acceptance and support. However, some participants indicated that there was some initial opposition towards the MPA, regarding eel fishing, motorized craft use, and shoreline real estate restrictions. Further, while nothing the lagoon deserved protection, the provincial government participant indicated that a federal designation was not the most appropriate type of protection. Additionally, some participants stated that it was the local community group that was largely responsible for garnering legitimacy for the initiative, not DFO. However, they acknowledged that DFO did help to maintain this legitimacy over the years, largely by forming a strong partnership with a local community group to establish trust, and by holding ongoing advisory meetings. Some community members also stated that DFO's efforts to 1) give responsibility to the local organization, 2) provide funding, 3) conduct scientific research, and to 4) remain trustworthy, approachable, and caring, were additional factors increasing Basin Head's legitimacy. Managers for the MPA conveyed that there is a shared perception of trust and support between themselves and the stakeholders, resulting in a high level of legitimacy.
Negative factors affecting the affording of legitimacy by management and science stakeholders included setbacks during Basin Head's designation and past limitations on resources available for managing the MPA. While community participants also supported this view, perceptions regarding current management efforts have increased for the better.
Stakeholder assessment of importance of legitimacy indicators
There was consensus among all participants on the level of importance of 33 of the 41 indicators listed in Table A1 in Appendix A. All participants agreed that 30 of these indicators (73%) were important for MPA legitimacy, with 10 of these being considered priority indicators, as shown in Table 3 . These priority indicators were drawn from among the three categories of legitimacy indicators: three Input indicators (Inclusiveness, Exposure to Science, Conservation Ethic of Managers); four Throughput indicators (Cooperation Among Government, Transparency, Continued Stakeholder Engagement, Accountability); and three Output indicators (Provision of Common Good, Education, and Information Availability/Accessibility). Respondents agreed that two indicators were not important, while one of them was only slightly important for legitimacy, as ranked in Table 2 . There were not enough responses to conclude the importance of two indicators, Existence of a Management Plan, and Equality of Stakeholders. For the remaining six indicators from Table A1 in Appendix A, notable differences in opinion between stakeholders on their importance for legitimacy were identified. These differences as discussed below.
Discussion

Factors affecting MPA effectiveness
Regardless of context, perceptions on MPA effectiveness varied among stakeholder groups, particularly between the primary and secondary stakeholders, and between stakeholders and managers. Not surprising, primary stakeholders, defined as those with direct cultural and emotional ties to an MPA, viewed MPA effectiveness on a more local scale, and in relation to their own interests and way of life. This is evident at Musquash where community members perceived the MPA as effective simply because it kept industry out and maintained their way of life, regardless of whether it has checked off all the stated requirements for MPAs (Edgar et al., 2014) . In contrast, secondary stakeholders, defined as those who are only involved with the MPA due to their occupation, such as large NGOs, government representatives, and scientists, perceived MPA effectiveness more critically, noting an MPA's size, its ecological diversity/uniqueness, and its contribution to the health of the broader ecosystem as three factors limiting its effectiveness. This finding emphasizes the importance of understanding the social, cultural, historical, and political landscape of stakeholders at an MPA to predict how and why certain stakeholders will perceive that MPA (Charles and Wilson, 2009; Christie, 2003; Jentoft et al., 2011; Le Tissier et al., 2004; Masud and Kari, 2015; Voyer et al., 2015) .
Basin Head MPA also provided evidence of notable differences in perceptions on MPA effectiveness between stakeholders and managers. Specifically, while most stakeholders did not express critical opinions about Basin Head's effectiveness, managers cited a lack of effectiveness because of its small size, declining moss population, and its inability to minimize climate change impacts. This finding suggests that the expectations and desires stakeholders have towards an MPA can be much different than those of the managers leading the initiative (Ehler, 2003) . While MPA managers perceived effectiveness more critically and objectively, likely due to their expertise and knowledge with MPAs, primary stakeholders perceive MPA effectiveness as not being exclusive to conservation.
Factors affecting MPA legitimacy
The analysis identified a high level of legitimacy towards Musquash and Basin Head MPA. This is in contrast with much of the published literature that associates MPAs with conflict and contestation, and stressing the difficulty associated with acquiring social acceptability and hence social license (Jentoft et al., 2012; Kelly et al., 2017; Voyer et al., 2015) . Stakeholders at both sites granted legitimacy primarily because there was a high degree of community leadership from the onset of the MPA. Whether this resulted from a fully community-led nomination such as at Musquash, or a partnership between DFO and local community leaders such as at Basin Head, stakeholders expressed that government-led efforts alone will not garner the trust, credibility, and support necessary for them to consider it legitimate. This finding supports the assumption that MPAs that are led by a well-known local group or individual from the onset tends to have a higher level of legitimacy than MPAs that are led solely by government managers, or "outsiders" (Bennett and Dearden, 2014; Voyer et al., 2012) . Our findings are also consistent with the suggestion by Cinner et al. (2016) , that local communities within which conservation efforts are being advanced have the potential to act as 'agents of change' that serve to either support or opposed the acquisition of social acceptability. As such, the importance of local leadership in advancing marine conservation objectives and harnessing support for social acceptance appears to be much more influential in MPA effectiveness than had previously been recognized (Christie, 2003) . Unfortunately, MPAs that have strong community leadership are not the norm in Canada, and the potential to seize upon this success factor today is unlikely, as the nomination of sites by local communities is no longer promoted by DFO. As well, many coastal communities depend on fishing and other uses of the marine environment, making them fearful of MPAs and skeptical of government. This will no doubt make it harder for DFO to form trusting partnerships with these communities and to obtain the legitimacy needed to implement future MPAs, especially since existing marine use will likely be constrained.
The analysis also highlighted the importance of the site-specific context of the MPAs to understand factors influencing legitimacy. For Musquash, despite the low level of fishing taking place, the allowance for a scallop-drag zone within the MPA was a vital factor contributing to the legitimacy community members afforded to the MPA. At Basin Head, most stakeholders attributed environmental education and awareness via public meetings, eco-tours, and newsletter updates as a major contributor to the MPA's legitimacy. Another context-specific difference between stakeholders at Musquash and Basin Head was the type and level of involvement of stakeholders at each MPA. At Musquash, the ability to contribute meaningfully to decision-making was an important factor to stakeholders. This supports previous findings that to obtain legitimacy from small coastal communities, general participation is typically not enough (Dalton, 2005; Hard et al., 2012; Hattam et al., 2014; Voyer et al., 2012) . However, in contrast to the literature, most stakeholders at Basin Head indicated that they were fully satisfied with simply receiving updates and allowing DFO and the local leaders to make the management decisions. One explanation for this discrepancy is that the partnership formed by DFO with the community leaders at Basin Head created a high level of trust, allowing other stakeholders to take a hands-off approach with the MPA. Overall, these findings signify that the desires of stakeholder communities at coastal MPAs are context-specific, even when the communities appear to be similar. As such, managers should be cautious in assuming all coastal MPA stakeholder communities will desire meaningful involvement, particularly in cases where there already is a high level of trust and a well-respected leader representing the community.
Differences in the factors affecting legitimacy at Musquash and Basin Head may also be explained by the differing epistemic nature of these stakeholder communities. Specifically, the stakeholder community at Musquash was highly knowledgeable about marine conservation and science, and more influential and authoritative in management decisions, compared to the stakeholder community at Basin Head (Caveen et al., 2013) . The Musquash stakeholder community consisted largely of NGO groups, scientists, and community members who had strong marine conservation backgrounds. In contrast, apart from a few, the stakeholders at Basin Head were largely local farmers, land-owners, and provincial government representatives, most of whom did not have conservation knowledge or experience with MPAs. These epistemic differences were evident during interviews with participants, where discussions with Musquash stakeholders tended to be more critical, while discussions with Basin Head participants were less opinionated. Overall, these findings suggest that it would be an error to assume either a positive or a negative correlation between the epistemic nature of stakeholder communities and their granting of legitimacy.
It is also of value to note that as one of the components used to assess MPA effectiveness, the affording of legitimacy does not necessarily imply that the MPA will be effective in achieving its objectives. Other factors that are more related to the natural system such as size and connectivity will clearly be essential determinants in assessing MPA effectiveness, as have been identified by some participants in this study. Additionally, paying too much attention to obtaining stakeholder approval at the expense of ecological objectives could similarly result in poor MPA effectiveness. However, we contend that in the absence of legitimacy, even with appropriate attention to the ecological components affecting MPA objectives, the effectiveness of the MPA may be compromised.
Indicators for assessing legitimacy
Consensus was achieved among all participants at both sites on the importance of over 70% of the indicators measuring input, throughput and output legitimacy as identified from the literature. This suggests that regardless of MPA context, stakeholders and managers saw merit in measuring legitimacy as an important component of MPA effectiveness. Likewise, the similarities between the 10 priority indicators at each site, irrespective of the MPA context and epistemic nature of the stakeholders, suggests the crosscutting nature of these indicators. Despite their use, all MPAs will be contextually different and still must be assessed on an individual basis to determine which indicators may or may not be applicable (Garcia Rodriguez and Fanning, 2017) .
Not surprising, different stakeholders and managers also expressed contrasting opinions regarding the importance of a small number of the legitimacy indicators identified in the literature, eight in case of Musquash (Fig. 3 ) and six at Basin Head (Fig. 6 ). In general, the differences highlight the importance of primary stakeholders in ensuring community concerns and local knowledge of the area are reflected in decision making. This contrasts with the secondary stakeholders' views that focus more on recognizing that strict management decisions need to be made and that having too much stakeholder input could lead to trivial and biased opinions that lack a science-base, which has happened at MPAs elsewhere (Jentoft et al., 2011) . Overall, this trend highlights a major difference in the scale at which primary versus secondary stakeholders assess legitimacy, with the former being informed by the site-specific case, and the latter drawing on more generalized knowledge.
In addition to the priority listing of indicators stakeholders identified from the literature, they offered new ones for tracking the level of legitimacy afforded to designating an MPA. Stakeholders at both sites suggested Trust as a critical factor for legitimacy. They noted that it should be seen as a "pre-input indicator" because it must be established prior to any of the existing indicators if government actions regarding the need for an MPA are to be viewed as legitimate. In addition, participants at Musquash MPA recommended Equal Distribution of Costs as a more important indicator at the input stage than the existing output indicator, Equal Distribution of Benefits. The rationale for this is that is it much more important for MPA managers to ensure certain stakeholder groups are not bearing a significantly greater burden from the MPA as compared to others. Based on their experience with Basin Head MPA, stakeholders suggested the indicator Formation of Partnerships between government and community as well as the Level of Scientific Work Conducted, as two additional indicators important for MPA legitimacy. Finally, managers at Basin Head concluded that the throughput indicator Conflict Resolution Measures was more appropriate at the input stage of an MPA since most conflict tends to arise at the planning and design phase.
Developing a legitimacy indicator framework for MPA effectiveness
The higher degree of commonality in the results across sites allows for a greater understanding of the indicators stakeholders are most concerned about when affording legitimacy to an MPA. While these findings are based on the perceptions of a limited number of stakeholders, they are shared communally between two separate stakeholder communities from two different coastal MPAs in Canada. As such, these findings provide an improved understanding into the desires and expectations stakeholders from small coastal MPAs may have towards MPA legitimacy.
Based on the research conducted at these two coastal MPAs, a novel legitimacy indicator framework, comprised of four indicator categories and 10 indicators was developed (Fig. 7) . The framework introduces a "Pre-input Legitimacy" indicator category at the initial potential site screening stage of the MPA process, and is comprised of two new indicators, Trust and Formation of Partnerships. This is followed by the Input Legitimacy category at the MPA design stage, incorporating the Fig. 6 . Contrasting opinions between stakeholder groups at Basin Head MPA on the level of importance of six legitimacy indicators, where 1 = not at all important; 2 = slightly important; 3 = important; 4 = very important; 5 = extremely important. Note: For stakeholder groups where participants expressed mixed opinions on the importance of an indicator, the average value was plotted. Fig. 7 . A novel stakeholder-vetted legitimacy indicator framework for each stage during the MPA process.
newly recommended indicator Equal Distribution of Costs as well as Inclusive of Stakeholders, Stakeholder Exposure to Science and Conservation Ethic of Managers. After MPA designation, three Throughput Legitimacy indicators are recommended in the framework. These were previously identified in the literature as Continued Engagement of Stakeholders, Transparency of Management Decisions and Cooperation among Government. Regarding tracking the perception of outcomes as a measure of legitimacy, only one Output Legitimacy indicator, Education, was recommended by stakeholders and is included in the framework, suggesting that if the earlier stages were deemed legitimate, it is likely that the output stage would be as well.
Encouraging efforts to improve coastal MPA effectiveness
Based on the analysis conducted, MPA managers at both Musquash and Basin Head can be reassured with the level of legitimacy stakeholders are affording to the actions taken by government. However, lessons learned from this analysis can be shared to ensure continued support at these specific MPAs and serve as guidance to other MPA managers and stakeholders.
Lessons learned from Musquash MPA suggest that MPA managers need to encourage and promote communication and meaningful involvement of the community. This is particularly important when the community of stakeholders have a high level of interest and knowledge in conservation. Additionally, efforts aimed at increasing the level of the public (resident and visitor) awareness could serve to increase the economic benefits to the community surrounding the MPA as well as encourage a broader appreciation for the conservation goals of the MPA.
Lessons specific to Basin Head MPA suggest the importance of MPA managers and stakeholders to be vigilant and adaptive, responding to exogenous threats such as the introduction of the invasive species. Furthermore, when the MPA boundary is relatively small, managers need to consider uniting the MPA management efforts with that of the surrounding watershed partners.
Specifically with regard to assessing the level of legitimacy as a means of enhancing MPA effectiveness for coastal MPAs in Canada, our analysis suggests the following four actions:
(1) Ensure all categories of legitimacy indicators (pre-input; input; throughput; output) are tracked -MPA managers must recognize the importance of legitimacy as a critical component of MPA effectiveness and devote attention to monitoring legitimacy at the different stages in the MPA process. (2) Use the novel legitimacy indicator framework as a guide for obtaining legitimacy-MPA managers should make use of the framework presented in this study as a guide for obtaining or assessing the legitimacy of future or existing MPAs, especially when there are surrounding coastal communities associated with the MPA sites. This will give MPA managers useful information on where to focus their efforts, time, and resources to garner legitimacy for future MPAs. Given that our analysis focused on two small coastal MPAs in a rural setting, we encourage additional testing of the framework in MPAs within different geographical and socio-ecological settings. We also encourage testing the utility of the framework in the different categories for MPAs according to the IUCN categorization. For example, we would expect that depending on the location of notake MPAs and the use of the area prior to its designation, gaining legitimacy through social acceptance throughout all stages of the process (pre-input to after designation) may present more challenges than multi-use MPAs, leading to a greater need for enforcement and compliance. However, our analysis suggests that even for this type of MPA, paying attention to the components of the legitimacy indicator framework have the potential to enhance the effectiveness of the MPA in being established and achieving its goals, although this may require additional effort than one might expect for a multi-use MPA.
(3) Increase efforts to ensure community leadership of MPAs to generate trust-The importance of securing community leadership as soon as a potential MPA site is identified can contribute to increased legitimacy. This mitigates the level of skepticism from stakeholders and bridges the gap in perceptions between high-level government managers and on-the-ground local communities. To foster community leadership in future MPAs, supporting a community-nominated process for MPA site selection could shed light on important marine areas that government may have over-looked and likely generate MPAs with extremely high levels of legitimacy. (4) Understand the site-specific context of individual MPAs -While the results and tools identified in this study provide an enhanced understanding on stakeholder perceptions towards legitimacy and guidance on how to best obtain legitimacy of coastal MPAs, MPA managers must realize that every stakeholder community will be different, and that there is no "one-size-fits-all" approach to obtaining legitimacy. To enhance the level of information available on understanding legitimacy, studies such as this one should be conducted at other MPAs and different types of MPAs, such as an offshore or no-take MPA. By doing this, we can gain a more comprehensive understanding of stakeholder perceptions of legitimacy and MPA effectiveness in different geographic areas, and with different stakeholder groups that were not assessed in this study.
Conclusion
By assessing different stakeholders' and managers' perceptions on legitimacy, this paper provides an increased level of understanding on the various factors that stakeholders of coastal MPAs in Atlantic Canada consider important for affording an MPA legitimacy. It also contributes to the current recognition in the marine sector of the importance of understanding that success in activities that compete for space in the marine environment (e.g. marine aquaculture, offshore wind farms, tidal energy developments and marine conservation efforts) is highly dependent on gaining the social license to operate (Kelly et al., 2017; Suman et al., 1999) . This knowledge should improve the information currently being used by those involved in the establishment and management of Canada's current and future MPAs in Canada and elsewhere. The current rush in Canada to meet its commitment to the Aichi target makes it critical today to ensure managers utilize all available knowledge to establish MPAs that are legitimate, effective, and ultimately will yield genuine conservation outcomes to protect Canada's precious marine ecosystems for generations to come.
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